Dynamic histone acetylation/deacetylation with progesterone receptor-mediated transcription.
Histone acetylation is a highly dynamic posttranslational modification that plays an important role in gene expression. Previous work showed that promoter histone deacetylation is accompanied by progesterone receptor (PR)-mediated activation of the mouse mammary tumor virus (MMTV) promoter. We investigated the role of this deacetylation and found that this histone deacetylation is not a singular event. In fact, histone acetylation at the MMTV promoter is highly dynamic, with an initial increase in acetylation followed by an eventual net deacetylation of histone H4. The timing of increase in acetylation of H4 coincides with the time at which PR, RNA polymerase II, and histone acetyltransferases cAMP response element-binding protein (CREB)-binding protein and p300 are recruited to the MMTV promoter. The timing in which histone H4 deacetylation occurs (after PR and RNA polymerase II recruitment) and the limited effect that trichostatin A and small interfering RNA knockdown of histone deacetylase (HDAC)3 have on MMTV transcription suggests that this deacetylation activity is not required for the initiation of PR-mediated transcription. Interestingly, two HDACs, HDAC1 and HDAC3, are already present at the MMTV before transcription activation. HDAC association at the MMTV promoter fluctuates during the hormone treatment. In particular, HDAC3 is temporarily undetected at the MMTV promoter within minutes after hormone treatment when the histone H4 acetylation increases but returns to the promoter near the time when histone acetylation levels start to decline. These results demonstrate the dynamic nature of coactivator/corepressor-promoter association and histone modifications such as acetylation during a transcription activation event.